Solvolysis of model compounds for alpha-hydroxylation of N'-nitrosonornicotine and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone: evidence for a cyclic oxonium ion intermediate in the alkylation of nucleophiles.
N'-Nitrosonornicotine (NNN) and 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK), two potent tobacco-specific carcinogens, have been previously found to pyridyloxobutylate DNA. The adducts were found to be unstable and have not been fully characterized. In order to gain an understanding of the chemistry of the pyridyloxobutylating species, five model pyridyloxobutylating agents have been solvolyzed and the products identified. 4-[(Acetoxymethyl)-nitrosamino]-1-(3-pyridyl)-1-butanone (3), 4-(carbethoxynitrosamino)-1-(3-pyridyl)-1-butanone (4), 4-oxo-4-(3-pyridyl)-1-butyl p-toluenesulfonate (16), 2-chloro-2-(3-pyridyl)-2,3,4,5-tetrahydrofuran (17), and 4-[(acetoxymethyl)nitrosamino]-1-(3-pyridyl)-1-butanol (20) were solvolyzed in buffer and in buffer containing 20% MeOH. The solvolyses of 16 and 17 in H2O produced only 4-hydroxy-1-(3-pyridyl)-1-butanone (7). In the presence of 20% MeOH, 7 and 2-methoxy-2-(3-pyridyl)-2,3,4,5-tetrahydrofuran (12) were produced from 16 and 17 in a 4:1 ratio. The solvolysis of 3 and 4 in the presence of esterase gave similar products. 4-Methoxy-1-(3-pyridyl)-1-butanone (8) was not detected as a product. In the absence of MeOH, compound 7, 3-pyridyl cyclopropyl ketone (10), and 1-(3-pyridyl)-but-2-en-1-one (18) were observed. In the presence of MeOH, 12 was also formed and the ratio of 7 to 12 was again about 4:1. The esterase-catalyzed hydrolysis of 20 yielded 1-(3-pyridyl)-1,4-butanediol (22), 1-(3-pyridyl)-1,3-butanediol (27), 1-(3-pyridyl)-but-3-en-1-ol (25), 1-(3-pyridyl)but-2-en-1-ol (26), and 2-(3-pyridyl)-2,3,4,5-tetrahydrofuran (24).(ABSTRACT TRUNCATED AT 250 WORDS)